Cell phone and personal computer use has increased considerably in recent years, particularly in developed countries. These devices have facilitated communication on a global scale. However, there have been a number of reports of health problems related to the electromagnetic waves emitted by such electronic devices. A long list of both general and severe symptoms, including headaches, fatigue, tinnitus, dizziness, memory loss, irregular heartbeat and whole-body skin lesions, have been reported. These are reportedly associated with the condition known as electromagnetic hypersensitivity (EHS). This report shows how a subject's abnormal involuntary body movements, caused by electromagnetic waves emitted by a cell phone, are prevented by placing a gold alloy inlay in the subject's mouth. It appears that the subject's involuntary movements are the result of balance dysregulation resulting from EHS. The subject's various symptoms improve after the specific dental treatment. However, the underlying mechanism of the symptoms and the reasons why this treatment is so successful remain unknown. Further research is required to clarify these issues.
Introduction
The use of electronic devices, such as cell phones and personal computers, has become increasingly widespread in recent years and enabled communication on a global scale [1] [2] . However, there is an apparent increase in the number of health problems resulting from the electromagnetic waves emitted by electronic devices, such as cell phones [3]- [10] . Physically unpleasant symptoms caused by exposure to electromagnetic waves are recognized as EHS and encompass a wide range of symptoms, including headaches, fatigue, tinnitus, dizziness, memory loss, irregular heartbeats and whole-body skin lesions [11] - [15] . This case report describes how a subject's involuntary movements, caused by electromagnetic waves, are treated using dental techniques. A gold alloy inlay was placed in a tooth within the subject's mouth to neutralize the electromagnetic waves from a cell phone and eliminate the subject's involuntary movements due to EHS.
Case Report Treatment and Results
A 34-year-old woman was suffering from the symptoms related to a balance dysregulation, i.e. giddiness, unsteady, etc. After examining the subject, the author proposed that the symptoms were the result of EHS. An experiment was designed to test this hypothesis. Firstly, the subject was blindfolded so that the subject was unaware of what was in front of her and to minimize any confounding effects. A cell phone was held about 1 m away from her and an aluminum foil sheet was held between the phone and the subject to shield her from the electromagnetic waves being emitted by the phone. No involuntary movements were observed (Figure 1) .
In the second test, the aluminum foil shielding was removed. The subject suddenly began to lean to the left and right involuntarily (Figure 2 (a) and Figure 2(b) ).
The involuntary movements stopped when the aluminum foil shielded the subject from the phone. The experiment was repeated twice and the results were similar for both tests. The subject began to lean to the left and right when the aluminum foil shielding was removed, but stopped when the shielding was replaced. The results of this experiment indicate that the subject was suffering from EHS. However, the mechanism underpinning EHS is unclear. The subject did not have any implanted materials, such as dental fillings or metal cores, to attract electromagnetic waves from devices, such as cell phones. Therefore, the author attempted to neutralize the harmfulness of the electromagnetic waves entering the subject's body by using a gold alloy as previously shown [16] . The subject had small dental caries in her right upper second molar. The author removed the caries but it was not adequate to solve the patient's symptoms problem. A week later, the author placed a gold alloy inlay containing Au 86% and Pt 11.8% (Figure 3 ) over the tooth to restore the tooth after treating the dental caries Figure 1 . A cell phone was held about 1 m away from the blindfolded subject and aluminum foil was placed between the subject and a cell phone to shield the subject from the electromagnetic waves emitted by a cell phone. The subject's posture was normal. Figure 2 . When aluminum foil held between the subject and the cell phone was removed, the subject's body leaned to the right or the left involuntarily.
( Figure 4 ). This alloy was selected using the Bi-Digital O-Ring Test [17] , i.e. first, the metal sample was put on the palm of one of the subject's hands. Next, the subject was irradiated with the electromagnetic waves emitted by a cell phone. The metal was chosen if the strength of the grip of the subject's other hand did not decrease. Moreover, when a patient had this metal, it checked that her body did not move even if the patient was irradiated with electromagnetic waves emitted by a cell phone.
Shortly after the inlay was placed, the aluminum foil experiment was repeated. The subject was again blindfolded so that she could not see the position of the cell phone or the foil. Firstly, the shielded cell phone was held in front of the subject. Secondly, the shield was removed. The subject showed no physical reaction to either the shielded or unshielded cell phone. This lack of reaction seemed to indicate that the subject's EHS had been inhibited. Over the few weeks, the subject also reported that her complaints had improved. It is speculated that such improvements were likely the result of the cessation of the subject's involuntary movements. The arrow is pointing to the gold alloy inlay in the subject's tooth. The inlay was used to restore the dental caries on her right upper second molar.
Discussion
The author tried same examination three times with three different kinds of cell phones, respectively. However, result of these examinations was same. These cell phones' SAR (Specific Absorption Rate) is less than 2.0 W/kg because of Japanese restriction. Therefore, there is a possibility that the result is different in other countries. In this experiment, the distance 1m is situated in the Fraunh offer (far field) region, because the radio wave length of cell phones (1 -2 GHz) is 0.15 -0.3 m. The distance between cell phones and which border of near field is calculated with
. Therefore, the distance from cell phones to the border of near field is about 2.5 cm to 5.0 cm from cell phones. Hence, 1 m is in the far field range. However, the difference of effects among regions on the human bodies has not been clarified yet. Therefore, further research is required.
With regard to the relationship between brain tumors and electromagnetic waves emitted by cell phones, the Interphone Study Group concluded that overall, no increase in risk of glioma or meningioma was observed with use of mobile phones. There were suggestions of an increased risk of glioma at the highest exposure levels, but biases and error prevent a causal interpretation. The possible effects of long-term heavy use of mobile phones require further investigation [18] . Moreover, The WHO/International Agency for Research on Cancer (IARC) has classified radiofrequency electromagnetic fields as possibly carcinogenic to humans (Group 2B), based on an increased risk for glioma, a malignant type of brain cancer associated with wireless phone use in 2011. Group 2B means that the agent is possibly carcinogenic to humans [19] .
Other reports also do not support an association between the use of cell phones and the development of brain or salivary gland tumors, leukemia, or other cancers [20] - [22] . However, the research described did not sufficiently evaluate the risks among long-term heavy cell phone users over long induction periods [20] . Accordingly, further studies are needed to account for longer exposure periods, particularly with respect to slow-growing intracranial tumors [21] . The author has published several reports on the relationship between dentistry and electromagnetic waves [16] [23]- [25] . Many articles only emphasize the convenience of these electronic devices without addressing the potentially negative influences of the emitted electromagnetic waves on the body [26] . Metals present within the body can act as antennas to collect harmful electromagnetic waves and induce the aforementioned symptoms. For example, scoliosis may be caused by dental implants that collect harmful electromagnetic radiation, but that pure gold may neutralize it [16] . In addition, electromagnetic waves emitted by cell phones can also cause balance disorders [25] . The underlying mechanism remains unknown but decreased blood flow within the brain has been proposed [4] . This collection of symptoms caused by electromagnetic waves is known as electromagnetic wave hypersensitivity (EHS). In the aforementioned case, the author could not find any suspicious dental materials collecting harmful electromagnetic waves in the subject's mouth. Therefore, the author sought to neutralize and reverse the effects of the electromagnetic waves. A gold alloy inlay was set on the subject's upper second molar because the patient had mild dental caries on that tooth. Only the removal of dental caries was not effective, but the gold alloy inlay worked well. To select the proper dental alloy to neutralize the electromagnetic waves, the Bi-Digital O-Ring Test was used [17] . On the basis of previous findings, the gold may neutralize the harmfulness of the electromagnetic waves emitted by a cell phone [16] . If the subject had not had any dental caries, the author would require her to place the metal on her body. The underlying mechanism has been partially elucidated by the Bi-Digital O-Ring Test [17] . This test indicates the deleterious effects of electromagnetic waves on the body [27] [28] and may be a useful diagnostic tool for helping to prevent the harmful effects of electromagnetic waves. Hence, I used this test to select the adequate metal to solve patient's problem. However, the real mechanism of this neutralization is unclear; therefore, further study with the cooperation between medical field and physical field is required. The author's research has shown that the removal of metals that collect harmful electromagnetic waves from patients may be useful to avoid electromagnetic hypersensitivity [25] . In addition, maintaining a sufficient distance from cell phones could decrease some of the harmful effects of electromagnetic waves and may permit short-duration, lower-risk use of cell phones.
The effects of electromagnetic waves on the body are not yet clear. One potential problem with these results is that the subject's knowledge of how close they were to the electromagnetic wave sources was not controlled. This could have led to some psychological influences, because of which the subject was blindfolded in this case. According to the report of Hagström et al. (2013) , the most common perceived EHS-triggering sources are personal computers and mobile phones. In addition, the best way to decrease EHS symptoms is to avoid electromagnetic fields [29] . As the author has already reported [25] , it seems that there may be substances which collect harmful electromagnetic waves. On the other hand, there may be substances which neutralize them like in this case.
The neutralization of harmful electromagnetic radiation with dental fillings is not well known. Hence the treatment method introduced in this paper could become an important approach for the treatment of EHS.
Conclusion
There have been many reports of individuals suffering from EHS. The current findings suggest that, in addition to previously reported symptoms (headaches, fatigue, tinnitus, dizziness, memory loss, irregular heartbeat and skin lesion), a sense of balance dysregulation is a symptom of EHS. Avoiding harmful electromagnetic waves is considered to decrease these physical symptoms and concomitantly improve physical abilities. In some cases, the neutralization of harmful electromagnetic radiation with dental fillings may also be an effective approach to treating EHS symptoms.
